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        体外细胞研究结果：采用 MTT 法分别测定两种细胞系经不同浓度目标化合
物 （ DMABTSPd 与 DMABPTSPd ）处理后的细胞存活率，数据表明
DMABTSPd 对 BGC823 和 SGC7901 细胞具有明显的存活抑制作用，它们的存
活率与化合物呈剂量-时间依赖关系，DMABPTSPd 对 BGC823 和 SGC7901 细
胞的存活率没有影响；采用 DAPI 染色与 Annexin V/PI 双染试剂盒经荧光显微
镜与流式细胞仪检测 DMABTSPd 是否具有在体外诱导人胃癌细胞发生凋亡的
能力，结果发现 DMABTSPd 可有效诱导 BGC-823 和 SGC-7901 细胞发生凋
亡，而 DMABPTSPd 没有明显诱导 BGC823 和 SGC7901 细胞凋亡。进一步，通
过 Rho123 染色的方法检测不同浓度目标化合物处理 24h 的 BGC823 和
SGC7901 细胞线粒体跨膜电位的变化，并采用 Western Blot 方法检测与细胞凋
亡相关的信号分子的蛋白表达水平，结果显示 DMABTSPd 在体外可有效降低















DMABPTSPd 的加入无明显作用。同时观察到 DMABTSPd 对正常人胃粘膜细
胞 GES-1 基本无不良影响。 
体内动物模型研究结果：皮下注射体外培养的人胃癌 BGC-823 细胞，建立




DMABTSPd 在裸鼠体内可抑制肿瘤增殖并抑制 Ki-67 的表达，同时可以下调




DMABTSPd 诱导人胃癌细胞的凋亡与 Bcl-2、Bid 介导的线粒体通路有关。这些
结果不仅在细胞与动物水平证实缩氨基硫脲类希夫碱及金属配合物的抗肿瘤活
性，并且初步提出该化合物可能通过线粒体途径诱导肿瘤细胞凋亡，在其中































        Thiosemicarbazones and their transition metal complexes have played important 
roles in biology, chemistry, and medical industry. Studies confirmed that these 
compounds have marked antimicrobial, antitumor, antiviral biology properties. In 
recent years, several reports on anti-tumor activity of the Schiff base metal complexes 
have been published. However, the underlying mechanism of Schiff base metal 
complexes to induce apoptosis in cancer cells is unclear. So it is necessary to study 
the biological activities and mechanism of thiosemicarbazones and their transition 
metal complexes to develop high-effective and low-adverse new drugs against cancer.  
In this present study, we investigated the effect and mechanisms of two kinds of 
thiosemicarbazone Schiff base metal complexes of palladium, DMABTSPd and 
DMABPTSPd, on human gastric carcinoma cell lines BGC823 and SGC7901 in 
nude mice by the model of human gastric carcinoma xenograft. Their toxic effect 
was detected in normal human gastric epithelial cell line GES-1 and liver in nude 
mice. At the same time, we established nude mice subcutaneously transplanted 
tumor model to detect the effect of two kinds of thiosemicarbazone Schiff base metal 
complexes of palladium on tumor growth and confirmed the previous study in vitro 
at the level of animal test. 
Results of cytology study in vitro: The results showed that DMABTSPd can 
significantly inhibit the cell viabilities of human gastric carcinoma cell lines 
BGC823 and SGC7901, and the survival rate of proliferation in a dose and time 
dependent manner using an MTT assay. DMABTSPd can effectively induce 
apoptosis of BGC-823 and SGC-7901 cells as determined by Annexin V / PI and 
DAPI staining assays. Subsequently, DMABTSPd can effectively reduce the 
mitochondrial transmembrane potential via Rhodamine 123 staining assay with the 
alteration of the levels of PARP-1, Bcl-2 and Bid expression using western blot 
analysis in BGC-823 and SGC-7901 cells and almost have no adverse effects on  
normal human gastric epithelial cell line, GES-1. 
Results of animal model study in vivo: When nude mice model was established 
by injected BGC-823 cell line, the morphological change of tumor, the histological 
structure of liver in rude mouse, and the levels of Ki-67, Bcl-2, and Bid expression 















observed that the effective dose of DMABTSPd can inhibit tumor growth with the 
suppression of Ki-67 expression. Specifically, DMABTSPd reduced the level of Bcl-
2 expression and up-regulated the level of Bid expression in nude mice. We also 
observed that the compound has no apparent damage on the live. 
       In summary, DMABTSPd can inhibit the cell viabilities and induce apoptosis in 
human gastric carcinoma cells, related to the mitochondrial pathway by down-
regulating the level of Bcl-2 expression and up-regulating the level of Bid expression. 
These findings revealed the apoptotic molecular mechanisms of anti-tumor activity of 
thiosemicarbazone class Schiff base and metal complexes, indicating that 
DMABTSPd merits consideration as a therapeutic agent in OA. 
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近年来的发病率不断上升,成为全世界科学家致力攻克的难题。2013 年 1 月 11
日全国肿瘤登记中心发布的《2012 中国肿瘤登记年报》显示，因癌症死亡病例
就达 270 万例。目前每年在全球夺去 700 多万人的生命，随着世界人口日趋老
龄化，预计全世界癌症死亡人数将继续上升，到 2030 年可能将超过 1310 万。 
胃癌是我国常见的恶性肿瘤之一，在全世界范围内也是发病率最高的癌症
之一，男性的发病率是女性的 1.5 至 2.5 倍。并且随着年龄的增长胃癌的发病率
也显著升高，发病年龄一般在 50 岁到 80 岁达到高峰。胃癌在我国发病率居各
类肿瘤之首，由于高发性和高死亡率被人们形象的称为“杀手”。在卫生部组织
的全国第二次死因调查中，我国胃癌的死亡率占到所有因癌症死亡人数的






活跃的前沿课题之一。1963 年，Arthur Furst 提出一个假说[1]，认为抗肿瘤药物
与生物体系的相互作用，是通过药物官能团和器官中的微量金属元素之间形成









































































1.2.1.1  二（1- （4- （二甲氨基）苯亚甲基氨基）硫脲）钯（Ⅱ） 
 二（1- （4- （二甲氨基）苯亚甲基氨基）硫脲）钯 （Ⅱ）[21]：                         





图 1-1 DMABTSPd 的结构单元 
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